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(54) A coupling device 

(57) The invention relates to a coupling device for a 
tube comprising a sleeve part (1 ) having at least one 
insert end for the tube and a sealing part (3) suitable to 
provide a seal around the tube inserted into the sleeve 
part. The sealing organ comprises a plurality of substan- 



tially identical, slidably abutting elements (4) which form 
part of a substantially closed ring. The elennents in- 
crease radially m thiciuiess. Furthermore pressure 
(8,9,11 ;5,6) means are provided for pressing the ele- 
ments against the tube. 
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Description 

The present invention relates to a coupling device 
for a tube comprising a sleeve part having at least one 
insert end for the tube and a sealing organ suitable to s 
provide a seal around the tube Inserted into the sleeve 
part. 

Such a coupling device is known from the European 
patent No. 0 418 961. In this known coupling device a 
sealing organ Is used consisting of an inner ring en- 
closed by a rubber sealing jacket, which inner ring is 
supported by supporting surfaces of the sleeve part so 
as to push this sealing ring against the outer wall of the 
tube. This known coupling device is capable of accept- 
ing and coupling tubes having different diameters so 
that a seal is provided for liquid, gas and solids, and 
tubes of different diameters and, if required, different 
materials can be coupled to each other. 

This can be achieved with the known sealrig ring 
because it can be compressed in circumferential direc- 
tion and to a certain extent around the tube so that it is 
possible to adapt to the different tube diameters, while 
in cross^ectk^n the sealing ring retsuns its form relative- 
ly well. 

This known device still exhibits a number of prob- 
lems. First, when using the known coupling device with 
smaller tube diameters, the support of the sealing ring 
nnay pose a problem due to the sealing ring having to 
be deformed to such an extent that the sealing effect is 
no longer guaranteed. Another problem with the known 
coupling device is that it does not have sufficient tensile 
strength. These coupling devices are usually applied to 
couple underground tubes, for instance under a road. 
Through movement of the ground, possibly caused by 
traffic, such a coupling is not imbedded securely and 
due to displacement of sand and the like the coupling of 
the known coupling devices may loosen so that leakage 
occurs. 

The invention now aims to offer a solutk)n to these 
problems. To this effect the coupling device of the inven- 
tion is characterized in that the sealing organ comprises 
a plurality of siidably abutting elements forming part of 
a substantially closed ring, and which elements radially 
increase In thickness, and which organ is further provid- 
ed with pressure means tor pressing the elements 
against the tube inserted into the coupling device. 

The coupling device according to the invention pro- 
vides seals whrch can be used both inskie and outside 
of the tube. The pressure means serve to press the el- 
ements against the tube from the outskie inward respec- 
tively from the inside outward to conform to the tube. 

In this way the ring formed by the elements can, with 
respect to diameter, easily adapt to the tube to be 
sealed, while also easily accomnrxxiating irregularities 
in the surface of the tube. The elements could be arched 
but it is preferable that the elements are substantially 
wedge-shaped. The lateral faces forming the wedge of 
the wedge-shaped elements may, for instance, form an 



angle of 6*^. in whbh case 80 wedge-shaped elements 
suffice to form the closed ring. The sealing ring may, for 
a part, also consist of differently shaped elements, but 
also other numbers of such elements are possible. For 
Instance, if the angle between the wedge-forming lateral 
faces is 5*. 72 elements are required to form the closed 
ring. The more elements are used, the finer the distribu- 
tion and closer the fit against the tube to be sealed. 

The inventkxi is based on the surprising realizatk>n 
that by shifting the abutting elements the elements ro- 
tate so that diameter adjustment takes place by means 
of the elements forming the closed ring. When applied 
to the outside of the tube, the desired diameter is ad- 
justed by starting with a larger diameter and then press- 
ing the elements by means of the pressure means 
against the tube, whereby adjustment to the desired di- 
ameter of the closed ring occurs automatically. 

In order to obtain the required firmness of the seal 
it is desirable that each element is provided with a notch 
on a first side and a projection on a second side opposite 
the first side of the element, which notch and projection 
are suitable to interact with a corresponding projection 
respectively notch of an abutting element. This locks the 
sealing organ to prevent mutual wrenching of the ele- 
ments. 

The sealing effect of the coupling device according 
to the inventk>n is aided by the fact that the sealing organ 
comprises a rubber ring, a portion at least of whbh is 
placed between the tube and the elements. It is conceiv- 
able to have the rubber ring completely surrounding the 
assembly of elements, but this is not necessary to 
achieve the aim of the invention. 

In an alternative embodiment the side of the ele- 
ments abutting against the tube are partly made of rub- 
ber. The tension-relieving effect of the coupling device 
according to the invention is achieved in particular if at 
least some of the elements are for a part provided with 
a rough surface abutting against the tube. For this there 
are also different options possible. For instance, one or 
more elements may be provided with a toothed grip el- 
ement. This relieves the tension very effectively. It is, 
however, also possible to provide the rough surface by 
glueing sand grains on to the particular surface of the 
elements. In another embodiment the elements are pro- 
vided with a grip ring extending at least over part of the 
circumference of the tube. 

To support the tension-relieving effect at least some 
the elements that are distributed evenly over the cir- 
cumference of the tube may be made of a material hard- 
er than that of the tube, such as metal, and preferably 
stainless steel. 

To optimize the close fit of the elements abutting 
against the tube in circumferential directk^n, independ- 
ently of the tube's diameter discrepancies, the elements' 
surface abutting against the tube is arched in the cir- 
cumferential direction of the tube. 

Vark>us systems could serve as pressure means for 
the wedge-shaped elements. 
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In a first embodiment of the coupling means accord- 
ing to the invention the pressure means for the elements 
are provided with a hydraulic ring-shaped chamber con- 
taining the elements which serve this chamber as a dis- 
placeable wall; the hydraulic chamber is also provided 
with a sealable connecting opening for the supply of a 
fluid to produce the hydraulic pressure in the chamber. 

However, in an alternative embodiment the cou- 
pling device is executed such that the sleeve part, at 
least around the tube, is provided with a support surface 
for the elements, the diameter of which support surface 
in longitudinal direction of the tube decreases, respec- 
tively increases, whereby the support surface, by inter- 
action with the elements, forms the pressure means for 
pressing the elements against the tube. 

The Invention is also embodied In a separate seal- 
ing organ and a separate wedge-shaped element such 
as can be applied in the coupling device according to 
the invention. 

The invention will now be further elucidated with ref- 
erence to the drawing of a non-limiting emtxxiiment in 
which 

Fig. 1 A shows a longitudinal section through a part 
of a first emlxxjiment of the coupling device accord- 
ing to the invention; 

Fig. 1 B shows a longitudinal section through a part 
of a second embodiment according to the invention; 
Fig. 2 shows a longitudinal section through a third 
embodiment of a coupling device according to the 
invention; 

Fig. 3A shows a side view of the arched elements 
forming a closed ring according to the invention; 
and 

Fig. SB a side view of the wedge-shaped elements 
forming a closed ring according to the invention. 

Parts that are the same have the same reference 
numbers in the Figures. 

Figs. 1 A, 1 B and 2 show a first, ia second and a third 
embodiment of the coupling device according to the in- 
vention, comprising a sleeve part 1 having an insert end 

2 for the tube 1 0 and a sealing organ 3 which is suitable 
for providing a seal around the tube 10 inserted into the 
sleeve part 1 . According to the invention the sealing part 

3 comprises a plurality of uniform arched or wedge- 
shaped elements 4; see also Fig. 3A and 3B, which 
show these two embodiments of the assembled ele- 
ments from a side view. 

As can be seen from Figs. 3A and 3B, the arched, 
respectively the wedge-shaped elements 4 together 
form a closed ring. Figs. 3A and 3B also show part of 
the ring after interrotation of the elements 4 which de- 
creases the ring diameter The embodiment of Figs. 1 A, 
IB and 2 further provide pressure means 5, 6, 7, 8, 9, 
1 1 for pressing the various elements 4 against the tube 
10. Each of the arched, respectively wedge-shaped el- 
ements 4 is provided with a notch (not shown) on the 



first side and a projection (also not shown) on a second 
side of element 4 situated opposite the first side, which 
serve for their interaction with a corresponding projec- 
tion respectively notch on an abutting element 4. 

5 Figs. 1 A and 1 B show that the sealing organ 3 com- 
prises a rubber ring 12, a portion at least of which is 
placed between the tube 1 0 and the arched respectively 
wedge-shaped elements 4. An alternative embodiment 
(not shown), could be that the side of the elements 4 

10 which abuts against the tube 10 and a support surface 
9, itself is partly made of rubber 

As shown in Fig. 1 A and 2, at least some of the 
wedge-shaped elements 4 are partly provided with a 
rough surface 13 abutting against the tube 10. Fig. IB 

15 shows the embodiment which lacks the rough surface. 
The rough surface may be realized in different ways. It 
is conceivable, tor instance, that a recess of the ring 
formed by arched respectively wedge-shaped elements 
4 is provided with a punched strip having a rough sur- 

20 face, or that the surface of the elements 4 facing the 
tube 10 is provided with a rough layer, for instance of 
sand. The rough surface 13 further promotes the ten- 
sion-relieving effect for the coupling device while the 
above-mentioned rubber ring 12 promotes the sealing 

25 effect of the coupling device. An alternative aid for the 
tension-relieving effect consists in the even distribution 
along the circumference of the tube 1 0 of arched respec- 
tively wedge-shaped elements 4 made of metal, prefer- 
ably stainless steel. This is not shown in the drawing. 

so Preferably surface 14 (see Fig. 3A and 3B) of the 
arched or wedge-shaped elements 4, which is meant to 
abut against the tube 10, is a surface which is arched in 
circumferential direction of the tube and toward the tube. 
This results in a lirhlted open space between the differ- 

35 ent elements 4 and the surface of the tube 10 against 
which they abut. In this way the arched or wedge- 
shaped elements 4 provide the best possible closed 
front in relation to the wail of the tube 10, which is im- 
portant for the sealing effect of the seal 3. 

"^0 Figs. 1 A and 1 B further show a first embodiment of 
the pressure means 8^ 9, 11 for the wedge-shaped ele- 
ments 4. The embodiment of Figs. 1 A and IB provides 
two support surfaces 9 and 1 1 which underthe influence 
of coupling 8 can be moved toward each other, so that 

45 said support surfaces 9 and 11 exert a force on the el- 
ements 4 directed toward the tube 10. 

Fig. 2 shows a further embodiment in which the side 
of the arched or wedge-shaped elements 4 which faces 
away from the tube 1 0 is provided with a hydraulic cham- 

so ber 7 extending in ring form around the tube 10. The 
hydraulic chamber 7 is provided with a sealable connect 
tor opening 5 for the supply of a fluid to produce a hy- 
draulic pressure in this chamber. This pressure acts on 
the elements 4 via a partition wall 6 which serves to pre- 

55 vent leaking of the fluid. 

One of the advantages of the coupling device ac- 
cording to the invention is that within certain limits, de- 
termined by the form of the elements 4, the tube 10 may 
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be turned axiatly in the coupling device without lessen- 
ing the sealing effect of the coupling or the tension relief. 

Another advantage is that the coupling device can 
also be applied with a nonround tube, as the wedge- 
shaped elements can simply be aligned accordingly 
whereby, in the event that sharp angle transitions occur, 
intennediate pieces can be used to bridge such angle 
transitions. 

It may further be mentioned that the coupling device 
according to the invention is very tolerant to repair work, 
in particular in the case of continuous tubes, because 
the ring of connected elements 4 may be broken and 
reassembled at any point desired. 

Finally it should be mentioned that the embodi- 
ments discussed only comprise examples, and that var- 
ious alternative embodiments are possible without de- 
parting from the idea of the invention as specified in the 
claims betow. 



Claims 

1. A coupling device for a tube (10) comprising a 
sleeve part (1 ) having at least one insert end (2) for 
the tube (10) and a sealing organ (3) which is suit- 
able to provide a seal around the tube ( 1 0) inserted 
into the sleeve part (1), characterized in that the 
sealing organ (3) comprises a plurality of siidably 
abutting elements (4) which form part of a substan- 
tially closed ring, and which elements radially in- 
crease in thickness, and which organ is further pro- 
vided with pressure means (5. 6, 7, 8, 9, 11) for 
pressing the elements (4) against the tube (10). 

2. A coupling device according to claim 1 , character- 
ized in that the elements (4) are substantially 
wedge-shaped. 

3. A coupling device according to claim 1 or 2, char- 
acterized in that each element (4) is provided with 
a notch on a first side and a projection on a second 
side of the element (4) opposite the first side, which 
notch and projection are suitable for interaction with 
a corresponding projection respectively notch, of an 
abutting element (4). 

4. A coupling device according to one of the preceding 
claims 1 -3, characterized in that the sealing organ 
(3) comprises a rubt>er ring (12) of which at least a 
portion is placed between the tube (10) and the el- 
ements (4). 

5. A coupling device according to claims 1 -3. charac- 
terized in that the side of the elements (4) abutting 



(4) are partly provkJed with a rough surface (13) 
abutting against the tube (10). . 

7. A coupling device according to claim 6, character- 
5 ized in that the rough surface (1 3) is a toothed grip 

element incorporated in the element (4). 

8. A coupling device according to claim 7, character- 
ized in that the elements (4) are provided with a grip 

10 ring extending at least over part of the circumfer- 
ence of the tube. 

9. A coupling devbe according to one of the claims 
1 -8, characterized in that at least one or some of 

IS the elements (4) that are distributed evenly over the 
circumference of the tube (1 0) are made of a mate- 
rial harder than that of the tube, such as metal, and 
preferably stainless steel. 

20 10- A coupling device according to one of the preceding 
claims, characterized in that the surface of the el- 
ements (4) abutting against the tube (10) in circum- 
ferential direction, is a surface arched in the circum- 
ferential direction of and toward the tube (10). 

2S 

11. A coupling device according to one of the claims 
1 -10, characterized in that the pressure means for 
the elements (4) comprise a hydrautk: ring-shaped 
chamber (7) containing the elements (4) which con- 

30 stitute a disptaceable wall of this chamber (7). and 
that the hydraulic chamber (7) is provided with a 
seatable connecting opening (5) for the supply of a 
fluid to produce the hydraulic pressure in the cham- 
ber (7). 

35 

12. A coupling device according to one of the claims 
1-10, characterized in that the sleeve part (1) at 
least around the tube (10), is provided with a taper- 
ing support surface (9, 11) for the elements (4), 

^ whereby the diameterof said support surface (9, 11 ) 
in longitudinal direction of the tube decreases, re- 
spectively increases, and whereby the support sur- 
face (9, 11), by interaction with the elements (4), 
forms the pressure means for pressing the ele- 

45 ments against the tube (1 0) . 

13. A coupling device as described as part according 
to one of the claims 1 -9. 

50 14. An element as described as part according to one 
of the claims 1 -9. 
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against the tube (10) are partly made of rubber. ss 

6. A coupling device according to one of the claims 
1-5, characterized in that at least some elements 
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(54) A coupling device 

(57) The invention relates to a coupling device for a 
tube comprising a sleeve part (1 ) having at least one 
insert end for the tube and a sealing part (3) suitable to 
provide a seal around the tube inserted into the sleeve 
part. The sealing organ comprises a plurality of substan- 



tially identical, slidably abutting elements (4) which form 
part of a substantially closed ring. The elements in- 
crease radially in thickness. Furthermore pressure 
means (8,9,11;5,6) are provided for pressing the ele- 
ments against the tube. 
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